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Backf.!rOund 
Due to its excellent electronic characteristics such as the highest electron mobility of about 78,000 
cm2/Vs and the saturation velocity of 5×107 mis at RT, InSb has attracted a great deal of attention as a 
candidate material for ultra四highspeed and very low power device application. Accordingly, 
fabrication of InSb-based devices on Si substrate is very important because of the integration with LSI. 
The heteroepitaxial growth of InSb films on Si(l 11) substrate via InSb bi-layer had been reported 
before. The InSb films grown via the InSb bi-layer rotate by 30° with respect to Si surface and the 
large latice mismatch between Si and InSb decreases企om19.3% to 3.3%. However, this growth 
method can not be applied for Si(OOl) surface because of the lack of suitable surface reconstruction. In 
this study we tried to form the <111> surface on Si(OOl) substrate with anisotropic etching 
(V-grooved). Then the growth method of InSb films via InSb bi-layer on the <111> surfaces of 
V-grooved substrate studied. 
Results 
Al~ the depositions were carried out in a molecular beam epitaxy (MBE) chamber. The V-shaped 
grooves were prepared by following process. First, the line and space (LS) struc印realong with < 1 O> 
direction was patterned on 100nm-Si02/Si(OO 1) substrate by photolithography and BHF etching. The 
patterned substrates were then immersed into hot (115°C) KOH solution to form V-shaped grooves by 
anisotropic etching. The space width (SW) 0f LS patterns was 1 and 3 μm. The line width of Si02 
layer of al samples was fixed to 1 μm. 
For structural analysis, the deposited InSb films were characterized by X-ray diffraction (XRD) 
using Cu-Kαl radiation. 
Figure l(a, b and c) shows the XRD 28/co scan （χ＝0。） patterns of the InSb films grown on the 
V-grooved Si(OO 1) substrate. The widths of the V-shaped grooves (Spaces: SW) are 1 and 3 μm. For 
comparison purpose，出eXRD pattern of the film grown on flat Si(OOl) substrate is shown in Fig. l(a). 
χaxes is perpendicular to the co axis and parallel to incident direction of X-ray at co=0°. In this case the 
crystal orientation of the films to the growth direction is shown. As shown in Fig. l(aラband c), many 
InSb-related peaks are appeared in whole samples when χ＝0°, indicating polycrystalline nature of 
InSb film grown to the growth direction. Moreover, no InSb(004) peak can be seen in XRD patterns of 
the films indicating probable rotation of the film with respect to Si subs仕a匂．
In order to determine the heteroepitaxial growth of InSb films on the <111> surface of the grooves, 
we measured the 28/ co scan （χ＝54. 7°) patterns of the InSb films. The angle of 54. 7°corresponds to the 
angle between < 111 > and <001 > surfaces. So, the crystal orientation of the films grown on the < 111 > 
surface of the grooves is shown in the pa仕ems.Figure l(d, e) shows the 28/co scan （χ＝54. 7°) patterns 
of出eInSb films. There are only two InSb peaks related with (111) and (333) planes, meaning the 
heteroepitaxial growth of the InSb films on the <111> surface of the grooves. FWHM value of 
InSb(l 11) peak of the InSb films with different space widths was 0.366 and 0.301 deg for space 
widths of 1 and 3 μrn respectively which shows better c1γstalline quality of InSb film with wider space 
width of 3 μrn. 
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Fig 1. X-ray diffraction patterns oflnSb films grown on Si(OOI) with V-shaped grooves 
(a) flat, (b）χニ0°,SW=lμrn, (c）χ＝0°, SW=3μrn, (d) x =54.7°, SW=lμrn, (e) x =54.7°, SW=3μrn. 
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As explained above XRD pattern of the InSb films showed that the films heteroepitaxially grown on 
the (111) surface of V-grooves while grown polycrystalline on (001) surface of V-grooves. Moreover, 
there was no InSb(004) peak in XRD patterns of the films. This means that the InSb films may rotate 
by 30° with respect to the Si. InSb films with wider space width showed better crystalline quality. 
These results show that the growth using the InSb bi-layer can be applied for V-grooved Si(OOl) 
substrate. For the fu印replan we are going to decrease the line width and increase the space width of 
V-grooves and study the crystal structure and crystalline quality of the InSb films. 
